Summary. The 
Introduction
The pattern of progesterone concentration in the peripheral plasma during the ovine oestrous cycle has been investigated by numerous authors (Stabenfeldt, Holt & Ewing, 1969;  Thorburn, Bassett & Smith, 1969;  McNatty, Revfeim & Young, 1973; Sarda, Robertson & Smeaton, 1973) . There is, however, a paucity of comparative data on the levels of progesterone in the peripheral plasma of ewes which differ widely in natural ovulation rate and on the relationship between the number of corpora lutea and blood levels of progesterone. Finnish Landrace, Fingalway and Galway ewes are known to differ widely in genetic potential for ovulation rate (Hanrahan & Quirke, 1975) . The experiment reported in the present paper was undertaken to obtain information on blood levels of progesterone throughout the oestrous cycle and also to characterize the preovulatory discharge of LH at oestrus for these 3 breeds. A preliminary report on part of this work has already been published (Quirke & Gosling, 1976 ).
Materials and Methods
The 56 ewes used were 5-6 years old and were of the Finnish Landrace (19 ewes), Fingalway (Finnish Landrace çf Galway 9' 18 ewes) and Galway (19 ewes) breeds. They were assembled into a single flock in August 1974 and run at pasture until the end of the experiment. The animals were assigned at random (but balanced for breed) to 3 groups to facilitate the conduct of the experiment. The dates of oestrus and the hormonal measurements taken are summarized in Table 1 . ([l,2,6,7-3H] progesterone: Radiochemical Centre, Amersham) and a charcoal/Dextran separation step, as described by Gosling, Parker & Fottrell (1975) . The extraction step had an efficiency of 88-7 ± 0-6% (s.e.m., = 67), and the solvent blank was negligible as only selected batches of solvent were used. The antiserum (Y20/2) was kindly supplied by Dr Brian Cook. Specificity was investigated by determining the concentrations of a wide range of steroids needed to give 50% inhibition of binding. Apart from steroids substituted in the 11 position (10% of progesterone, without extraction) only deoxycorticosterone cross-reacted to any significant extent (8%). Analysis of plasma containing low levels of progesterone gave recoveries of 105-6 and 99-9% when 200 and 1000 pg progesterone respectively were added. The sensitivity, calculated from the error in the blank (twice the s.d.) and the slope for each assay, was in the range 20-50 pg/ml. For a plasma pool containing 2-40 ng progesterone/ml the within-and between-assay coefficients of variation were 6-7 and 9-2% respectively.
Plasma LH concentrations were determined using a liquid-phase, double-antibody radio¬ immunoassay (Hanrahan, Quirke & Gosling, 1977) . The antiserum (D.B. 5/5), was kindly supplied by Dr Graham Jenkin. The sensitivity, calculated as described above, was 0-5 ng/ml. For a pooled sample containing about 40 ng LH/ml, the within-and between-assay coefficients of variation were 13 and 17% respectively. The results were expressed in terms of NIH-LH-S18.
Samples between the 6th and 13th days after the onset of oestrus than for ewes in Group 3 (cycles mainly in early December) and the difference was highly significant (P < 0-01) for total progesterone and luteal-phase concentrations. Ovulation rate, however, was similar for the three groups, the mean values being 2-27 ± 0-18, 2-50 ± 0-21 and 2-22 ± 0®13 for Groups 1, 2 and 3 respectively.
Relationship between plasma progesterone and ovulation rate This relationship was examined at two distinct phases of the oestrous cycle. The progesterone variables were (i) early progesterone which was the sum of the level on Days 1-4 and (ii) luteal progesterone which was the sum of the level on Days 10-13. The regressions of these variables on the number of CL and its log value were computed for each breed and the results were examined for heterogeneity among breeds. The analyses are summarized in Table 3   2 There were significant breed differences in ovulation rate and duration of oestrus (P < 0-05) and in the interval between the onset of oestrus and the start of the discharge of LH (P < 0-01).
The other variables were similar for all three breeds. (2) interval between the onset of oestrus and beginning of the preovulatory LH discharge were 0-07 and 0-32, respectively.
Discussion
The pattern of progesterone levels observed during the oestrous cycle was similar to that previously reported for ewes (Stabenfeldt et al., 1969; Thorburn et al., 1969; Sarda et al, 1973; McNatty et ai, 1973 (Edgar & Ronaldson, 1958; Bindon, Ch'ang & Turner, 1971; Robertson & Sarda, 1971; Lamond, Gaddy & Kennedy, 1972) and, together with the evidence for an asymptotic relationship between luteal-phase progesterone level and CL number found in the present study, would suggest that under normal physiological conditions progesterone levels are maintained within well defined limits.
A positive association between the number of CL in the ovaries after stimulation with PMSG and plasma progesterone has been noted in the ewe (Short, 1960; Thorburn et al., 1969; Bindon et al., 1971; Eastwood, Payne, Fairclough & McDonald, 1976) , cow and pig (Webel, Reimers & Dziuk, 1975) during the oestrous cycle and in early pregnancy. Progesterone levels in gonadotrophin-treated heifers, however, were not found (Rajamhendren, Lague & Baker, 1976) to be correlated with the number of CL despite a very wide range in ovulation rate (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . The apparent disparity between these findings may, perhaps, be explained by the results of Plotka, Erb & Harrington (1970) who reported that the progesterone content of ovine luteal tissue is mainly related to the weight of the CL rather than to the number of CL or days after oestrus. There is clearly a need for information on the weight of CL in ewes with different ovulation rates, both natural and after gonadotrophin administration.
Luteal-phase progesterone levels are almost 50% higher in December than in October. This increase in progesterone concentration as the season advances is consistent with the results of and Wheeler & Land (1977) . It is difficult to find an explanation for this pattern but it may be associated with seasonal variation in plasma prolactin levels. An inverse relationship between progesterone and prolactin levels during early pregnancy has been shown for ewes in December and March (Rhind, Chesworth & Robinson, 1978) 
